INTRODUCTION

Tuberculosis is an infectious disease caused by the
The range of tuberculosis incidence in different countries is variable. For example, its incidence in Africa, UK, Spain and America is 365, 5, 21 and 4.5 cases in 100,000
persons, per year, respectively. The incidence rate of tuberculosis in Sistan and Bluchestan (Southeast), Kerman (Southeast), Golestan (North), Mazandaran (North) and nationwide in Iran is 73.5, 17.67, 44.8, 9.5 and 13.7 in 100,000 people per year, respectively (1, 4, 5) .
Determining the temporal and seasonal pattern of tuberculosis incidence and forecasting its incidence is useful. By determining the pattern of incidence, the scope of health problems in the future and the range of effective health programs needed for proper and more efficient use of the available resources can be planned (6) .
Season and climate change may have an effect on the mechanism of transmission and diagnosis of tuberculosis through different pathways. Weather can be effective in tuberculosis transmission through increasing the time people spend indoors due to rain, snow or low TANAFFOS temperatures. Also, there is a possibility that in specific time periods and due to limited access to medical services the number of registered cases decreases. Other factors related to season such as metabolism and type of diet may also affect the incidence of tuberculosis. Therefore, it may be likely that the incidence of tuberculosis is related to seasonal changes and this can determine the time periods in which the disease diagnosis and registration are expected to be higher (7) (8) (9) .
The seasonal pattern of tuberculosis has been evaluated in many studies and some of them have been mentioned here (6, (8) (9) (10) (11) (12) (13) (14) (15) . For example in South Africa the incidence of TB was the highest in late winter and early spring (14) ; in UK (8) and Hong Kong (11) it was the highest in summer, in Spain (9) and Japan (15) it was the highest in summer and autumn, and in Taiwan (16) the peak of disease incidence was in late spring and early summer.
According to the results of different studies it does seem that the seasonal pattern of tuberculosis around the world is not uniform. Even in different areas of a country with various climates, the seasonal pattern of tuberculosis might be different; also, the seasonal pattern in one geographical area during different time intervals might be different (9, 17) .
In this study, we evaluate the temporal variation in tuberculosis diagnosis in Mazandaran province and forecast the incidence and patterns of tuberculosis by the year 2015. 
MATERIALS AND METHODS
RESULTS
During the time of the study, 3,313 tuberculosis cases were diagnosed among which 52.8% were males. The mean age of patients was 47.2±2.12 yrs. and the mean age of men and women was 48.2±20.9 and 46.1±21.5, respectively; the results of the independent t-test showed this difference to be significant (P=0.005). The average incidence of tuberculosis in males and females was 9.5 and 8.7 in 100,000 people per year, respectively. Also, 56% of the patients (1,867) were residing in urban areas. The average incidence of tuberculosis in the urban population was 9.4 in 100,000 people and in the rural population 8.8 in 100,000 people per year.
The highest average incidence was in May (31.4±6. Also, according to the methods described, the incidence of tuberculosis in 100,000 people was calculated and the rate in 2015 was estimated to be 12 in 100,000 people per year. 1,1,1)(1,1,1 SARIMA (0,1,1)(0,1,1 In this study, the highest number of diagnosed and registered cases of tuberculosis was in spring and summer.
There was also a slight increase in late winter. In other countries, the peak of tuberculosis incidence in England (8) and Hong Kong (11) was in summer, in Taiwan (16) and Ireland (17) was in spring and summer, in America (20) was in spring (March) and in Mongolia (7) it was in spring (with a peak in April); the least number was in December and September. The peak of tuberculosis incidence in Japan as in Yamamoto et al's study (15) was in summer, in Nagayama et al's study (12) was in spring and summer, in Spain in Luqureo et al's study (13) it was in late winter and spring, in Rios et al's study (9) it was in summer and autumn, in South Africa in Fares et al's study (17) it was in spring and summer and in Schaaf et al's (14) study it was in spring. Also, in the north of India (10) the peak of tuberculosis was in spring and summer (maximum in April and June and minimum in October and December), but in the south of India (10) a seasonal pattern was not seen. In most studies the peak was seen in spring and summer which was in line with our study.
In our study, the seasonal pattern among men and women was similar to the observed general pattern. We did not find any other similar study for comparison. Also, we did not have any proper explanation for the slight difference observed among men and women in November.
In comparing the seasonal trend of tuberculosis among the urban and rural populations, the late winter peak was different in the two regions and this peak was more considerable in the urban areas. A similar study in this The role of vitamin D has also been confirmed in several other studies (22) (23) (24) (25) . Also, in some studies it has been mentioned that other climate factors such as rainfall and humidity and factors like working load, religious and traditional ceremonies can also influence the time of disease peak (26, 27) .
In the present study according to the prediction done by the Box-Jenkins models, the incidence of tuberculosis had an upward trend. A similar study in Spain with mathematical modeling of the registered cases of tuberculosis from 1971 to 1996 predicted the pattern of tuberculosis incidence in 1997 and the fitted model showed an increase in TB incidence (9) . Because of the special conditions including the emergence of drug resistant tuberculosis, the prevalence of HIV/AIDS and immunosuppressive diseases that increase the incidence of tuberculosis, it does seem that control and decrease in the incidence of tuberculosis and eventually its eradication by 2050 will be difficult to achieve.
This study had limitations including the fact that the role of rainfall, humidity and dust with regard to the incidence of this disease were not studied. However, due to the similar climate of most areas in this province which is limited from the south to mountains and from the north to the Caspian Sea, and the fact that these factors change with season, we can conclude that these variables have already been considered.
The results of this study show that in the north of Iran there are seasonal changes in the diagnosis and registration of tuberculosis and the highest diagnosis and registration occurs from late winter to mid-summer. Using the selected model, we forecasted that the trend of tuberculosis incidence will increase after a period of decrease and this phenomenon is logical considering the increased prevalence of HIV/AIDS, diabetes, immunosuppressive diseases, cancers, addiction and drug resistance.
We suggest that in order to promote the quality of the tuberculosis control programs and minimize delayed diagnosis and treatment, initiatives have to be set for earlier detection and evaluation of suspicious subjects.
Also, more educational programs about promoting personal hygiene especially in winter (when the risk of disease transmission is high) should be provided.
